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Abstract of JP2003017148 

PROBLEM TO BE SOLVED: To provide an 

electrolyte component having excellent 

durability and electric charge transmitting 

property, and to provide a photoelectric 

conversion element and a photoelectric 

chemical cell using above electrolyte 

component, having excellent durability and 

photoelectric conversion property. SOLUTION: 

The electrolyte component contains a 

quarternary salt electrolyte expressed by the q 

formula (I). In the formula, Q represents an '\^(Rf%t.4 

atom group forming cation of five or six- ( --HT^™'" ' 

membered ring together with nitrogen atom, \^ Wt-^ • • • (l\ 

R1 represents a hydrogen atom or an y ^ ^" 

substituent, R2 represents a substituent, n1 I \^lfi2 

represents an integer of 0-5, XI represents an Rf 
ion, and n2 represents an integer of 0-4. When 
n1 is larger than 2, a plurality of R2 might be 

same with or different from each other, and at _l_v/ /ir\ 

least one of R1 or R2 is a substituent ^ ^ » • • ^|f|. 

expressed by the formula (II). In the formula 

(11), L represents a bonding group with two 

valence bonding the aromatic cation and V, 

where, V represents a carbonic acid group, a 

sulfonic acid group, or a carbonic acid group or 

a phosphonic acid group from which, proton is 

dissociated. 
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immi] Tia-«(i)fc:J:os§<xsH«jgm 



(I) 



I. X,{i:S^^:ty^«L, n2«0-4c7)Sif&^t. nl 
*>'21Jt±i0i: #afiCOR2<ili t-CtS^oTV^T i> J; 
< . Ri Rl/HiCO 0 •h'J'-^j: < 1 1 1 o{iTl2-«^( 1 1) 

-L-V . . . (II) 

nmm 3 ] m^m i xji 2 iztm<r>mm'smMi>z 

X. mMwmf&-th sxmmmij^^ ^i^Y-jum- 

[ m:m 5 ] ^tm 1 -4 <7)\,^-rtLi3HzMm<^mw 
mMsizh^^x. msAimiti-M.mi)izj: *)m$ti 
ismmThi zbimLbts>vm'8mmi. 

L m-$m 6 ] m^m 1 - 5 cot, ^■mMztimcommm 

mm^izHK^X. 1iiiBV**Xr;i-!K>irax{i:;:?.;i'*>'i? 

mmbtimmmm^'^. 

mmizt3\>^x. mbi2i}<ox'hizb^mLb-ti>m 



I m^m 9 ] m^m 1 -s ^oi ^'fiiMzim<^nm'X 
m.mz)5 1, ^x . mm-^^Ai)<w^w&mi±mvm 

i%WFx%?>z b imb t^mMKmrn. 
im^mio] m^^i-9<D\,^-rti^Hzim(^mmm 



immu m^i'^ioff)\'^'fixMzim<^wM9 
mmnzax^x. ^m.^m&izm^>(i>ti?>zbin 
mbtmm'smm. 

immiz] mmmi¥. mm. mmmm 
^^ttitm^^'f-izti^^x. tmmmiimijf 
1 '-nm^-mmzEm<ow»vmmnf>ii>^j:i 
zbi:mib-fh^m^mm^. 

im^mu: mmmmzMm<7)^w^mf^m\'^h 
z b ^mLb-ttmsMt^^. 

[0001] 

mmizmn-zMM'smm^. m/izz<DmmMm.m 
m^^tztiMz&tLfcmi^mx/^mmmiir^-t^m 
m:m'fRx/mssAt^m&izmti . 

[0002] 

im^mwii ^^^^i^i^-. 

m^=f: wiMm=f-m<^'mAtmfim=f-<r>mmnb 
Lx. nMw&mniizmmLtiwi^^m.mM (m 
mm) i^m^-^htix^tz. l*>l^*«^>, cioid^ja 
^^^'m.m^im^^tzmMAmmm^t<zii\^x\i. ^ 
^<r)mx\m^(r>mzmmmi)mm-hzbm 

ttmmzxifh. 

[0003] Nature, ^353^, ||737~740i:, 1991 

mmnm92T72i^mii^mizx'ommif::^mi^ 
m.f-im\^tim^iim=FRx/zti^m\<^t:msMt 

^w^^m^ix^^nK ztLi^l,z}3\,^x i>^mma 
izMmtim\i^x\,^i,t:isb. ^mm<r)mxiimmom 
iznmm-^mAxmmt. m;^^mmt<isrF 
LTtO, mi-bLxmmuj:<^x?>^^<f>?>. 

[0004] Z<7)X 0 ^j:^UT. W093/20565#J4ilfi|di 

m. 7. 484M (1997), #59^7-288142^, Solid State 
Ionics, 89, 263 (1986)aiK!^^¥9-27352#{i, Mi 

14, mzmmwMssmti^+j^x'h*) . Mx.xmAit{> 
[ 0 0 0 5 ] sfc, mmwmmffimm/mm^ 

l:mim^$ixX\>^t (WO 95/18456-f-, 

543^, m^-it^. m>^, im, 925M (1997^) 

m , ztitycr>mi^^ (25x:#jfi) tcfci^T?iM*t® 
l/Zh*). ^WMM^bmitLl, zcoifjmxityii^^ 

^M:mcr)mm^mm^m'j'-MX'mti:f:iib. ^msMt^ 
m^f^zm \>^(ytixt t:mmmmi.±x a^itybr 
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10006] 
[0007] 

[ 0 0 0 8 ] ip*>. w&^<nmmmMi-Ym.-m. 
^m.zim^z^m'fhzttiix'th. tzfit. raaigm 

I. 

Ut3] 




■ ■ • (I) 



I. Xim^:^yimb, n2<i0-4cOSic^^-r. nl 
< . ^xmi<r)o-h'Jf^j:< b t lo{4TIB-«^(II)tc 

ii^^^ixhmmmx'hh, 

UtA\ 

-L-V . . . (II) 

c 0 0 0 9 ] :¥wncr)m.^im^\mwsLm 

[0010] *l|BBt'{4Tfe^2r)1l/i-r^ (ci . 



mzmu\ 

0)m^>i^r^ymMXiix)\^t^ym&<7)r\:ihyfmi^ 

{A)n2\i.0X'hhff)t)mtL\'\ 

°c]:XTX'hhmmtL\<\ 
m.^is^ymi^tr^ti(Dmt 

[00 11] 

[i6Bfl(o^ifi«?^ffi] [immmmm 
^^mmMKimmiimt^-miiDizx 'om^ 

3^m^tmitxfmLxhj:<. :^wMcommwm 

^mf-xtimm.'^mmizmuzim'ri, <r t *<t 

:icr,mm^VMm^3^mm%i>m-^it. mm 
Kmimi>zm(03^mui:mi^<k i^yf^^m^iz 
mtKmrn-c^i, ^^mcommmmmizs^ 

mi^t^K^K ^m^ •y^mco^mmm. ccd (mmm 
^m'F) ii^y. '^^<n%v^%=i-^x^wm^z%\-^ 

[00 12] {kmmmmm. 

\zi.^mfihmiMmmi ^nmmm%(\)^ t 
ioiiAiilf * L < moo'carx-h s . 

[-ftS] 




■ • ■ (I) 
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Tt. i}mmmLxmm±.izm^ittm. mm 

m {^9J-)V. r-feN-h'j;K iS^b;^f-uy^) m 

[0014] -^5^(1)4', C|«i^«JI^ i:»lC5X«i:6 

[0015] ^mm-h '5mmiis^^v~)vm. ^ 

\i. h rv'-)mx'h i <7)mt t < . =3E-tv-;p 

^ t< . ^ ^^'Y-)mx'hh<rimzMt lw q*^ 
mm h 6 a^^ji b° 'J s/vii , t" i; $ x'>-^. t- y ^^s^- 

<. \^u=jymx'h?>(^imizmL\\ >fTt, q*^ 

X'hh<r>t^&hntt\-^. 

[0016] -IR^d)*, Ri{i*9gJS^X{i»^^ 

RatiB^SJ^f . R2COii!2-S^-fnl<i;0~5<7)S 

[00 17] JiieRiaiffl2C0^*)i!'-^r<i:t,l-:>{i, T 
ie-«je(lI)tci:0ll$fiS{t8S«T*l.. OTs -JK 

(omt L< , 1 mtthm^x mt uk mz. Ri 

ii^mmmiwx'hhztmtLw 

[its] 

-L-V . . . (II) 

[0 018] -WtmiW. Ui±fSfSSl;*f-jfytv 

^(il-30t'fcl.<?3*ijftL<, 2-20fili5<?)*<J: 
'9»tL<, 2-8T'$)|.c7)*«^t»i;Ll.\ Lcom 

mtixii. TiV^vy^. r')~vym. nv^vy 
[00191 HR^OD*. V{i;<?;^*>B?ii. 

yw^. -fc^xis^ym&xmy^ffyruvymmk 



rvhymmi^Thh, 

[0020] ~mi(i)'^mi-i)i±smm£(imM<^ 

m^m^m i ~8ots> o . n^ttt-* o t t m^Ti> 
■oxtm^X'Si-oXiiJiK. Miii^i-)^. x.i-)i'r 

i^/l/rS^/t-a, i^^u^^i^iV^^ i/ 

9u^y^)\^) X\tT)V*r-f[,m (Mt Ktim 

Si^2~80fj>'). mmmx'h'^xh-i^m^Th'iX 
im^x'hr,xLX<. mmt'-fi-m. rvjum^) 

t < iim^!^=m 3 -48<7)r;i'^/i^T'3b . Ri t,imz 
mmi:^Lx\'^xi>x<. ^(7)m^m<mtixmk 

[0021] -Wc^(\)^(n>^tti^±Mmmmnm^\-(7i 
wsm^mwr^. ntL\.^wm<r>mbtx\±. tju 

ndfi^a (j<h^>-m. X.h^i^m. -(0CH2CH2)„-0CH3 
Uil-^20(^mm , -(OCH2CH2)„-OCH2CH3 (n{41~2 

^) , T5 Ha (7-fe^;P7'5ya. '^yy^f/prsy 

a, N-yx:^/P;<r;l/>'N'^-f;ua^) , t^XTt^-JPS ('J 
x-f-;l.*X*-;l.a^) . «SaS (f Ui^Vl^. ^5 

^^yj/pa. y^-ypa. :t^i;-yy>''y:z;i^) , 

T)V^)V^^m (;<^;pf-:ta, xf-;i/f-:ta^) . T 

(r-fe^/pa, rDh-:t-/t^a, '^yy-f/i^a 
m) . xiVit-^-ivm (;i'$>yx)Vt^=.)\^^ Ky^yx 
jUt^-fl^) , Tj^;W;t^i^a (T-th^i^a. '^y 
y-^yp^r^sfi^a^) , x;i^4^:i;P5j-dr>'a (^:J'y;:^;i^ 
*c:.;k:t#j^a, hfUxyx^l-t^-jl-^^i^mp) . T 

i;-;pa (7x-;i/a. h;W;pa^) . ry-Ddfi/- 
a (yxydfi^a^) , r/p^r:!/!^ (t':i;ta, i-r 

o'^-zi/a^) , T;i'=jf;i-a (y-^/L-a, x^/i-a. r 
oh'ypa, ^yrahvi/a. j^yorohvpa, y^^w 

a, 2-;{?;l/*df>'X^;i«. A^yj;/!^) mf^i^ 

a. 75 na. ;<?;i-A'^r^;pa, ;^A;^ri;pa. 

i^a, i^7ya. ^sxxr/pa. ;j^x4^:i;i/as a* 
[002 2] -ffii^(i)*. iiim^:ty^mi. x,<^ 
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mfmvMmDm-t^mmmnmizx-ox , mm 

jj-y^) , 7)V^^)±W,^:^ymtimft>ixi>, X,*i|l 
^ityx'hhm. mm^ityx'h-yx%>wm^it 
yX'h^xtXK. ^(r>mt Lxw^uyym:^y 
(7-/i\Lm:^y. mtm^y. mtm-^y. 37 
m^^ym) . mmT')-)vx)Vii'^ym^^y (t^h 

/Pxyj^/t'^yK-f^ti^, 'p-9uuKy-^yx)i':A^yWL 
■i-^ym) , T^)~)i'i^x)i'-^.ym^ty (i.s-O'-fef 
y'jX)VT\-^ym^:^y^ \,5-i-yi^uy'JX)V-!i'syM^ 
ity. z.e-i-yi'uy'JxjUTiiywt-f^y^) . riv^r 

ti^rym^^y. mmmm-^^y. rh^^/i^itn^j? 



mm^M-(^yx'h^xi>x<. t^±m^-{^y 

( t';^'<Ly-lfy-1.2-v'f-;j-5 h--7ir;KlII)^) X't> 

««) ^fcJift^tS-^rjSIS^tiTV^^v^jit^ jj-y*<:fit 

[0023] mm&mmmwm. hxuRii-ffLx^S' 

mmfSiLX\>^Xi>J:\,\ Z(7)§'M.m±2-'4S.WT 
3ht<DmtL<. 2«f|c-C-&S<D*<J:0»*U\ t 

it<5{i#S!|-CifcoTfc^ai T'ftoT 
[0024] *l&B3comWSffl«!I^*<OEHii:@m»P« 

(i)<o-^*»j4. w»9m.mmiiziitLximm%a 

hX'hhmmt L< . 20~95«M%T-S>l.c7)*iJ; 

[0025] 
[-fb7] 
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Ri 


Ra 




01 


— CH2CH2CH2SO3- 


-CH3 


— 




— CHzCHaCHaCHaSOa" 




— 


D-3 


— CH2CHCH2SO3- 
CH3 


-C2H5 


— 


D-4 


— CH2CH2CH2CH2C02" 






D-5 


— <JH2CH20CH2CH2C02" 




- 


D-6 


— CH2CH2CH2SO3- 


— CH2CH2OCH3 




D-7 


— CH2CH2CH2POij2' 


-CH2CH2OCH3 


*N(CH2CH2CH2CH3)4 


D-8 


-CH2CH2CH20P032- 


-CH2CH2OCH3 


*N{CH2CH2CH2CH3)4 


0<9 


— CH2CH2CH2S03- 


-<»l2CH2CH28C^- 


*N(CH2CH2CH2CH3)4 








pH3 

C2H5 


D-10 


— CH2CH2CH2CO2" 


— CH2CHi2CH2S03' 



[0026] 



Ut8] 
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D-11 



OCH2CH20CH3 



6 



CH2CH2CH2SO3 



D-12 9CH2CH3 



6 



CH2CH2CH2C02' 



0-13 



CH2CH2CH2CH2S03' 



D-14 



bH2CH2CH2S03- 



D-16 



C 



^>-CH2CH2S03" 

CH3 



D-16 



PH3 



T03SH2I 



x> 

Cn3 



Q-17 



CH2CH2CH2SO3' 



0 



'CH2CH2-N^ 



MtliJoarml of 
1057 to 1062tClB 



^^O^feSrfflv dZb iJ^X'^ 
Material Chemistry. 2001, (11), 

[0 0 2 8] (B)3'>^Jg 

m^zm-t^zbii^x'^i. mmMmi)A<3^m 
< 1 1 m^mm^F^zMt i < mmx-^ h , mmMnm 

WO 95/18456^. 1tffiT8-259543^ . «m{t^, ^eSg. 
11^, 923H (1997^)^{::fa«c7)b-iJ i.^, >f 
S y V y A^. h 'J TV 'J '>-6,lg^7!)>'ffifflT'# h . * 

m^y(7)i§.i^^Lx\^xhx^\ ^wm'm's.m.& 

[00 29] IffSiLv^S-^^JgcO^t L?«i. Tfa-iS 
3*(Y-a), (Y-b)&l/(Y-c)<7)V^-fi^*H^J: O^^ill. t 



[^1:9] 



(Y-a) 



Ry4 



RyB 

Ry1oRy9 



[0030] -«i5C(Y-a) cfJOQ, , tiMSil? fc^^fc 5 X 



m 
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m. ^rY-)mx\tA iyY-)mThhm^i. o» 

^ U< . :^^^Y-)VmX\U S.rY~fmX'$il<Dip 

u^. 

[0031] HR^(Y-b) *<0A„ (iM^ffii^xtt V ym 

[0032] -«5e(Y-a) . (Y-b)at/r(Y-c)4»<?DRy, ~R 

mx'h^xh. ^tzmx-h-^xhi-K. mm^^ 

t-:i-i'i-jl^^ Tiz/P*, Ktx;U*. rh^rV^U 
t:: , J: D ^ L < it 2 -IScOT^k^yuaxtl 

^«iI^2~l80T;^^r-;^^t'^) 0 , mzMt t< 
«i|lt*lI-?^2~6ior;P^;uST'J)^ . 
[0033] -^st(Y-b)tfcDRj,2~R,5C7)3 it>2oJiLh 

< . -^5e(Y-c)4'<7)R,6~Ry,iC7)3^>2oliLh*>'5VHC 

[0034] ±iSQy 1 RV% 1 -Ry u <iS8l» LT I ^ 
TiJ:v^, Zc^mmMcoiiftl^mtlXii. y\ayy 
m'f (F. Cl. Br, I^) . i^Ty^m. TlVa^i^m 

. ^Sx;^f;^* (xh:^fi^;<r/l/.-i<-;l^^dfv-S 

^y:^)Vt^:=.jl':^^i^M. h/i':cyx/Ut^=.)i'Pi-^i^m 
xf-;ua, 7'De;l^a, 'f y7*ot 



7y-jumm) . Tjuy=^ji^ i-ru^=, 

[0035] -«^(Y-a), (Y-b)at/(Y-c)<OV^-f^l*> 
[0036] (OH-^^ 

mMiizmMb:f^3^mii. mmmn't'TiitLx^ 
LxhJ:<. y^mxumm^ LfcttfiST#s l 

3'>^<^«{i«jg«m!|^!|^«ctCJttT0.1~2 

(mm%vi)?>coifii^tL< . o.5^5nM%x't>i<r)t< 
[0037] (D)mm 

^mn<7)mm^mM!immi-t^i,xi>j:\,\ wmk 
[0038] mmwmMnzmi-mmi. immx 

imliblZt-¥X'^6'i)\ Wi\'''ltf(Dm:f]X'hi>fziibiz 
mit:>( it yg^ffiS: ^X'% 1 1 coX'h h^tifint 

^) . it^s-fb^ (3-^f-yp-2-:t^-»fyyi^v>' 
^) . X— ryHt^ (>'':t='f1?->. i?x.^)Vx.-T)V 
m) . S[ttx-r;Mi (xf-i^y^^y^-yt^i/ryPdf/i, 
x-f-yi^, 7'Deuy^^y 3-;Pi;r;Pdf;Px-x;P, 
;}cyxf-uy^^y n-zP^^T/P^yux-x/i/, .-Kyrn 
^vyy^}-3-!Vi^T)V^)Vx.-T)vm) . r/i-n-zp 
fflC;-*:?/-;!^, x:?y-yi/, xf-i^y>/y 3-;i/qE/ 
r;i'^f ypx-x/P, 7*D hr y y 3 y t/i^^;p 
x~x;i/. 4?yxf-uy^y 3-/^tyr;^^;^x-f• 
IV. tT:^} ra \z'u yy y y r;w^yux— 

^) , ^fflST/Pn-zHi (X-?-Wy:/y3-;K 7°ntf 
^y^yn-;K '-Kyx^wy;/y ^ifyrot 
l/yi5^yrj-;k ^y-byy^) , - (7. 
'feh::::hy;K :/;l^^'a>''- h y;k ^hdfi^r-fehx 
hy;k rof^rxhy/K '<.yy-hy;p^ t';?.i^7 

y >-Kx;^.x;i^. *x;t^yKxxx;i'#) . #ro 
l-yttlitt^igE (^''^f-yl^xyp^^i^K (dmso) , y^tv 

a±im-^Lxm\>-^xi>x\>\ 

[003 9] {E)^a)m 



(9) ^2003-1714 



2003-15)3SBI 



[ 0 0 4 0 ] ^-mwlfZX »9 yMttl^^li. Po 
lymer Electrolyte Reviews- 1 Jit/ 2 (J. R. MacCallu 
rate. A. VincentcO**!. ELSEVIER APPLIED SCIENCE) 

^\±^ J. Chein. Soc. Japan, Ind.Chem. Soc., 46779 
(1943). J. Am. Chem. Soc, 111, 5542 (1989). J. Ch 
em. Soc, Chem. Conunun., 390 (1993). Angew. Chem. I 
nt. Ed. Engl.. 35, 1949 (19%). Chem. Lett., 885, 

(19%). J. Chem. Soc, Chem. Coiranun., 545, (1997) 

^-^xvm. m^rn. ^i&mmm^zim 
%mm(r)}L\^zV)vm^m^L. ^c^m'J:^)vm^^h 
:it\iZX->x'f)Vitth(^tmtL\^. ^ttg^ryv- 

'J:si^Vyy^}zi-)Viy^^^^j\y-v. 
h^Jj:i-uy^^U'n-;wJr:^VU-h. hUx^l^y 
^V^-)Uy:>(^^OU-h. ^yiS^X.O:^Vh-J]^h 

^}VT9^}}Vm {Ti^^))Vm. ^^ay 
bV^7:^y;l/TS F. N-'n-7'f';UT^ 'JyUTS N-t- 

/WTS V-2-s<i'fVra/^yxjU7iKyM. U/UT 5 

;l-r^Ul/-h. x^/PT^'Ul^-h. bHn^ri/Xf- 
yl^T^Ulz-h. n-rnhVUr:?^lfl/-h. -^yrob 

^ u I/- h . ^ y yf^/i-r^ u i^- h . t-y^/i-r^ u 
i/-h. t-^yf-zi/T^UV-h. 2-^ h^S/xf-^ur 
:^ U h . 2-x F^r vxf-z^r^ U U~ F . 2-;^ 



vXh^rv'Xf'/^r^'UU'-h. 2,2.2-hy 7yP:tDX 

3-;^ b^x7'^;PT^Ul/-h. xf-;^;<7;l/b>-;^T 
^Ul/-F. 7xy^>^xf-;l/r^Ul/-h. n-^y^ 
;^T:^U^~h. 3-^>f-;P7:^!;^-h. :t:?':^7;^ 
>rn^yf*;P7^' U Ix- h . n-^^>';^7^' U l^- F . 
£/^n^^>';^7^Ul/-N. >':5'D>^y^;^7^' U U 
-h. ^f^)Vr^^)\y-h^ Kyi;}VT9^)V-h^ n- 

h . A-:^^)V-2-r\n \:^)V^y^)Vr9 U 1/- h . 
^'T;<^7;I/:tPT>';l/7^y U-h. n-:t^^xV;U7 

vX^;M x^l^ y^U r7-;i/Xf<;l/;5? 

^^J' U l^- 2.2.2- b U 7;U:tDX^;U 
^i^^UU—h^ f'N77;l^^nrnhr;p^^'^'Ulx- 
N. ^^'»f7yl/:tnrntr;M^'i?U Wh. tKn^ 
i/Xf-yM^^UU—h. 2-h Hn^Jri^rPtryl/^^^' 

uu-h. n-r-^/M^^ui^-h. ^yy-^yp-^^:^ 

VU-h. t-y^;M :^ ^ y I/- h . t-^yf-y^;^ ^ ^ 
Ul^-h. 2-;^ h^S/'X^yM^^llU-F. 2-xFd?^ 
S/X^yM^^Ul/-h, O-i^VP^^^^'JU-h. ^ 
r^'T;^?7y^^OTS/'/M^^^^UP—h. n-:t:^^Ti^ 
yw^ i^^^VU-h. 2-f y 4<y^xyM >^ y i^.- >. 2- 
yyp.ifyi/xyp^^yM 5-yy^.tOi/:t-y-2 
--f yi^^ f-yM 3-^ f'yi/-2-y y^.K xyM 

f-yM i^^U l^- F . i^'^ f';P7 5 y x^yp^ »J U 
-Vm) . t'xyPXT^T^yMa (S^Kh'ciy^^) ^ vlx^ 
>'itX{i7vyH^v^{i^^i^A>/i>i^^^#iSxxxyP 
a (vM^Si^Vf^yK vWyK^^V^yK 7vyU 
g!S;xf«yl/^) . p-Xf^uyxyP^VKcO'^-Mi'^A 
JI. 7^UnxhUyP. ;^^^UnxhUyi^^ i^'xy^ 
(r^^xxy. £/:^o^y:^>-'xy. -fyri^y^) . 
^Sftt-xyHt-^ (Xf-l^>. p-:^^nnxf-l/y. t- 
y^ypxf^l^y. a-;>^f'y!/Xf-uy, X'^lxy;^yl/;j^ 
yS'fMI'^A^) . N-h''xyl^*yUA7SK. N-t'xy^ 
-N-^f^yU*yl/A75H. N-'b'xyl/7-fe h7$ K. N-b' 
xyp-N-^f^yU7-bh7$K. b'xyp;;^y^;^yg^, tx 
yPxyp^yK^hU^^A. 7i;;^xyu*yB!^M;^ 
A. ;<:^^'Uy^xyU;^^yg?':^^yr>^, b'xU'fy7;U 
:t7^H. b'xUry^n^-f h\ b'xyP7;^^;Px- 
(;^f-;Ub-ypx-7^yi.^) , xf-L-y^ rnb" 
wy. l-yf-y. -fyT'ry. N-7xX/^^i/>f s 

[0044] ^i'tg^y^--asix*i'tE^y^-S:i: 

cO«*Jt(i0.5'-70M%rS>ScO*>'»^L<. 1.0-50 

[0045] ±ai0^wsg^y v-^jit>'mwtg^y V 
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^ (I) J (-fk^l^A) izim<7)-m^j:^^'F^m 

;K 2,2'-ry'f;^(2.4-i^'^WN>o:ih'J;l/). 
^ f-;l'-2 . 2' -TV fx (2-^ f-ZUro h•7^■;^- h ) , 

f-;p-2,2'-rv't';?.-< y7"f-w- vm<nrvih^-m. 

L<{iO.Ol~20«a%'Cife'5, J:»)*F* U<Ji0.1M0 

[0046] >->m»1»IM!B!Itt6a6S tyv-c^M 
ffl)*KH«iO. 5~70««%T'S) Sit L < . i 0 

[0047]^'; v-c7)a?ig^tc J; "omMmmn^ 

[0048] *5SBH(^«))?®ifflfig!B!l{i, ^«3'^'fk!|il 

(Lil. Nal, KK Csl. Calz^) , ^mMit^^ (LiBr. N 
aBr, KBr, CsBr. CaBrj^) . 4Mr>'t-»>Aa«iS 

Ayo-?.^ H^) . ^JSIgft (7xai^TyK^-7x 

[004 9] Sfe, *%l!BcO«|»«fflJSWiJ. Am. Cer 
am. Soc. 80. (12), 3157-3171 (1997)(iiBSi£7)t-y^ 

<7)?iS{i0.05~2MT-J)l.cO*W^ 
[00 50] (2)3t^^J^«^^ 

[0051] :^mmytw^mm'Fii. ntL< im i 



^:feS22tc J: -5 T JiJS L/c^i*tSa^21 1 SlS^i* 

(tti.. a;©, mmmm-\2Hinmimmzm^^h 

«»«ifflfigtii:|S|i;fig:«-*»/5^rl.. ^^JfemsaH^^^t: 

«102it^ffiST1S(tl>»«50*>^>^l,Ji^ r^mtt^d^ 
S- rjtffij tu?^, ^fc. HI tfJOS^ilO, 
mil40a, ^B^SflR50aT'*-?-Ct J:V\ 

[ 0 0 5 2 ] 0 1 iz^.i-^m<omssm^^zis\\ 

X. ^i^w&'^fj^nmx'h^^. ^mmzx>omm 
^ilrz^mm'f■2li^ts^mmz^M L/zmm 

(cj: mmmmzwmt^. z<7)tt&m22mco^=F-ii 
^fbf^t^oTv^i,. 3fe«M^b^«?te(3fc».^T{4. mm 
mmcnm'i^m^mmTimi: L^r**^>*f:^m®4o 
mmmmmm^m22mcomitmzmD . 
Tzm^th, mm2Mim (atry-H) ttxm 
nmmmmmiiEmttxm<. ^ix^ivr>m<r)m 
^ {mz.i,mmMiotm^20kc^mw. mym2otm 

mm) x'ii. ^m<^mim^m±t^mmzmiM^L 
rv^Ttii^ &.T^miz-:)\^xmmizmm-tt, 

[0053] (A)^«14Si$#: 

#«tt^f*{4, amwsmm. xii{2)mmmm 
ffls<o2Ji*>i^^rs. (i)i7)^{4, mwsttxmm 

'^mm+^izmzti.ij^d^j:mm, mm. ^mn 
m (6^, m. » i-^y. r/ui-^j^.. 

mmmizm^^-ttsmmn^^-t^^^mm 
-ThLh-ifiX'^h. ntL\.MmmhLx\t±m (a 

ffi. ffl. ffilS. ^^y. Tiv^-^A. ^yi; 

j.\rry&^ykY-yLft%,<r>m) miff^tih. m 
m^m^m.o2--ioum&ifint u\ 
[0054] mM^nmmmmn:i)m^^mx\.\ a- 

ti<imQ/a&Tx-h^. 
[0055] mmmimmtpi\>mmM^?>m^iz 
li. mm^-mmmmizmmx'S>i<r>mtu\ 
mwmzmmx'hhbti. ^m-mmm (400-120 

Oni) <^<O-g5X{4^fci3V^rajfi$**10%Jjl±f 

$>lZbi:M^l. 50%ii)±Th6cr,mtL<. 80% 

iiUjfiX'oMtL\,\ mz. mmi3^mmi:^im-^ 
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[0056] mmmmii^nii^t lxh. ii^xx\ir 

yi^^M.-xxmim (iTo) x'hh, m^mmz\±a 

-X (TAC) . if^^iJL^VyrVy (PET) . if. 

Uxf-i^y-^-^^'U-h (PEN) . i/yv-^9i^'i'v9 
Titoxf-uy (SPS) . ^')yx.-vyx)vy (pp 
s) . (PC) , -truT'JW-h (pa 

r) . it^^jX)Vyiry (PSF) . iii^):!iX'r)VX)Vyty 
(PES) . .-t^D-f 5 K (PI) , f;M S H (PE 

I) , m^^otuy^y. yaMtyj^/^i^mi^ 
^Mimcomsmi^^ i mz s^t oo.oiMoogt-t 
[00571 ^HJs«tt^«5c7)gtt$Ttf I. i«-e^ 

^'jyymx-^mL. ^(r)i.i,zmw&Lcomitxx. m 

J:0»^L<{±l~5%t-ri.. 

[00 581 mmm 

mm±L\\ !S3^yl{^fe^^T. ^mmim^ii^h lx 

I.O ^^mLtz^w.x\i. mmj/z.tinziih^ 
'f-miBKT^'miii.tLx^mziiuxmL'o . 
f«^fii^«c:o«^^ (xtiiE?L) ^sttKOs sa-fs 

S^*«^-vUr-t=5r'9, ry-HmSIS:-§-;iSna4^ 
[00591 (l)^fr 

Voy^^A. ^-i^y^iDVi^^A^ ^r^^e-^hy^ 

A. ^fym^^'j^oM.. -:^yik^'}^m) m^mm 

[00 6 0] ntL\-^±m(r>:f})Vayi-^ Ht LT, f- 

i^y. XX. lEift. ^yyx^y^ i;ivn~^h.. 



LTJSffilS. ;!f';>>^. ^yi^^A. 

(D-kuy-im. m-^ y>j^A(omwmii^mf(>ii 
[0061 1 if%mizm^h^mi. m L<jisi. 

TiOj, Sn02. FezQs, WO3. ZnO, NbjOb, CdS. ZnS. Pb 

BijSj, CdSe^CdTe, SrTiOj, GaP, InP. GaAs. Cuin 
S2. CulvSe^mX-h*) . ^OMtKmiOt. ZnO. Sn 
O2. FeaCfe. WOs, NbaOj. CdS, PbS. CdSe. SrTiOa. In 
P. GaAs. CuInSzXfiCuInSejT'iiO. !^K#*L<(4Ti 
02X«4Nb205fS>0, L<{4Ti02T'J)l.. TiOz 

^0«^J•C^,r-^:?— t?SifeaSr70%JaJi#mi02*J»il L 
<. 100%r:>-^'— fe'aigfi<OTi023«)«^tCff*LV^ t 

tz. zix(,cr>^^m{>^^<7)Wf9mm±if^mx'±m 
t:Y-r-t^zti>^^X'ht. Y-r^i^mtix 

^mmmit<^i:m±t& aw-Cs ¥mmz i ««o 

[00621 ^wmzm\.^h^mtm&i^x'h^m^B 
xhx\.Mfi. 'sm:ixh. mwm. :ii^)v^-^>{ 

wm'ii'^(i>^j:h^ii«mmzMtu\ ttz. -^r 

^^Uyrxm■i'k^T\>^X t J: v\ 
[0063] ^mtm^i^Fcommi-miZni^miO^ 

-f-xhhi)K mmm:nizWk%Lfzk%m.m-> 

th,-mhfz-m.l-<r>^^'^Wii 5 ~200niBTJ> <0*<if 
^t<. 8M0Onm*<J: *^4i^*cO^ 

*LV\ fiiEaiJ-*O^^I.2ffiIJ.:U:<0fiS8i?5S^L 
T J: < . \\WHr>^m-A X{i25niiiKjlT 

L< . J; mt. L <Ji:10niiiWTT'J)l.. 

«^;*:#^, 0ij;c{4'lOO~3OOnii®Koi|i^#SKt^2:a-g-r 

[0064] fflS<7)^^r|) 2fflUl±co#^«cffitfil[^ SrS 

tfSM'tl.*^, -*J4Ti02, ZnO. Nb205XJ4SrTi03'C 

$>h:ib^nti\>\ ^^izntu^m^^h-^ffimt 

LTti. ZnOfeSnOj,, ZnOtWOj. ZnOirSnOj tWOj^cTJiH 
^(f S C t *<-e|i S , 2 aJJLh(^)^fW«© 

•Ct)J:(-^. mznOi. ZnO. NbaOsXJlSrTiOjC^Sig**:^ 
Sn02. Fe203Xt±W(]b*«/h§l^ffl^-&*>-l^*<i!ff*L 



# 
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SSc^fii^ SrlSranJilTt-f § . 

1 0 0 6 5 J ^mn'Fcojmmt ixii. imm^ 

(0 rvVP-:>-';l.S<7)f4¥j 7/^>fc®a (1998^) , g 
8} J (1995^) ^tcffifi^y/W-yVl-ffi^, t^*«*0 

xmmmmj . tx^h. mss^, ^9^, 1012M018 
[0066] ^mm-timit^9 y(r>m^. iiev 

tCBarbe^jCO^-'-^-- • jf / • t;*^ • -fe^ 5 >y 

• VHfxf -f-. IISO^S. S12-t, 3157~3171H (19 
97^) l=E©«0:?r^. Burnside^><^ir5>^hy - • ^ 
7"- Vf-Ur^PX, mo^. |g9-f, 2419~2425Kt:f2 

[0067] (2)^^friSt&^fl 

wm-<^^m.x\ioxi^ Ymmimm.'S£mi¥Hzm 

mfam. mm. wmmmmmmmi^i^mx-h 

m'mx'xmi.zxm^^^h-nm (mm) . xj-^-v^m 
x-mmth-m. cvoa. m\Aitmuzmi±.\,zmdf 

[0068] ^¥mi'=F(D'^m.^^m-h-}imt l 
xii. mm<^YfV'-y)V'm<7)miz. fLi^xtos-r:^ 

■^m-mmm^x-m.'ft ixvua^^^mim 

[0069] m.m ixii. *atf#so*«B§« 

X'^i, ^mcow.. ii!mi>zmtx^^jx.i']yy:/un~ 

I, ; t X'j^mmmmmm 



ioo7 0]mmtmbLxii. rr^y-i^ayj^t 
,j yii^in-^j^izx'^ h ij<7)t Lxwm^-A 

m^<izm^^tlX\^hV4'^-f'^~m. *ffl#f»=26812 
94^, P12761419-t. |3l2761791^^fciBKi7)X9'f 

[0071 ] ^«K&^<:o«{i#S{c:|58^>-r. mm 

m->fc:^mm.wi-(r>^wmkiS'mm5 uz o . imi^ 
wjih^nmm- {WL\.>Mm^j:hfuyy-. mm 
m) ii-t^-thm^M'k'^mm^Lfz^-th^iti.x'^ 
-'^cr>msx'imti<T-^<r)%^kz^,^mm6ii-m) 

x'hh. 

[0072] ~mz^mmm-m<om^ {mmm 

m.=?-<mmmtfimtti^nm^m^i,zi: s ox t,^^ 
o.i~ioox/niT'$>^. ^nsi^vc^m^zm^^hm^. ^ 

mMm.=f-m<^m^\i l ~30/ziwEi«if * L< . 2~25;uin 
AUO^F^ LV\ ^Mi^e^Si#*lin2S:tO<^ 

[0073] ^mm'immsmii.izm^Lrz 

m'rhmmt.L\>\ miim,zmhimmimt 
hh. ttzt\m^mo^\m^ws.x'hh. ^-uv 

~350iC) T'S^l.i7)«^#tLV\ ffiiS-fkliSninKlTcO/h 

^rxffitmmm^iimmh-^j:*) . ttz. mm. 

Officii: t,T-#l., 

mm?^^h^xm^t:ihmt 

[0074] jDifiaMfifc. ^wmwf(r)mm^t:m: 

#{!ms^^c7)m^aA^^?ri^*^i.awc\ mum 
m)Li-^yymmimwz\t^)< •y^ms^E.mti-^ 
y^w.^m^^tz'm.it^mp^ 'y^vm^'n-yxijX 
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[0075] ^mmm^mii. ^<^^imt?> 

^1 b *>'T'^ IXo izm L < ii:k^K^m-mi^i-?>. 

^mu^w.m.'iFm ^^m^i-izm.^ u^mx-comw^ 
Jis &¥mzntxima±x%hcoifimL< . lo 
m&±x'h6m<x^mL^\ zcoimumzmm 

m^'W. ii^lOOOteSSf*!.. 
[0076] (3)feS 

mt9izm\'^m^imii. ^m^mmiziRm 

^t^mi>^mmio 6t<7)X'hmmMizmmiz 
tt^x'thtiK ^i-y-Q.m. ^/uy ^ v 

mm^<^^^m^x-^if3m<L, s.'y^m^m^:± 

^^t^hmmcoi^^mtmm'rfmz-^m: 

[ 0 0 7 7 ] i d uc^m\i. mL<ki^Mm'i- 
<^^m^znLx®Mmn<^-^m^tcW'km (interioc 

king group) $r#-ri>, Mt. L^^m^mb LTJ^-COOH 

a. -OHS. -SO3HS. -p(o)(0H)2say^-op(0)(0H)2^ 



Tt-cooHS, -p(o) (0H)2»at/-op(o) m)imi}mzn 

Xhi:<. ttz^T\^m:m^LX\i^X{,i:\\ tfz^^ 

u > i-y^mco^. ^ f - >^i^x if TV 'J Afg^^ 

CO 0 78] (a).^Sig#:fe3g 
/Uy -i U >feS&lX/Pf--'>i>.|gfrfeS*W^ L< . /I^ 

CDfiaii: LTti, *IB#m927721^, |il4684537-f , 1^50 
84365^. |115350644-^. |5l5463057#. I15525440#. iff 
^¥7-249790^. !|t«¥10-504512^. WO 98/50393-?-, 
#IB2000-26487-^^ti2SicO tcOAW^nS . 

10 0 7 9] :^m\Tm^^h)\rf-'^j>.mi^'mii^ 

-ffi^(III) : 

(A,)pRu(B-a)(B-b)(B-c) • • • (III) 

r, I, CN. NCO. SeCN. 0-'J^h>^W. l-^^mi 

iXtzW.m--Qhh, p{i0~-3(^aa3arCfe.&. B-a, B-b 
&l/B-c{i-?-it^tUte{CTEitB-l~B-10OV ^t^fC 

[0080] 
[flilOJ 



# 




[0081] 5^8-1-8-10* , hiiTicmmf'xiimm 

12<7)amX{i^aMc^TlJ-;^*, mm<^^^ {ZtL 




(B^. ^-^m) ThXW 8-a. Brb&X/B-cHn 

[0082] ^mmt^^MioMt u^mmmriz^ 

[0083] 

[fl:ii] 
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(Ai)t,Ru(B-a)(B-b)(B^) . . . (Ill) 
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B-a 


B-b 


B^ 




R-1 


SCN 
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B-1 


B-1 


— • 




R-2 


CN 
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B-1 


B-1 
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R-3 
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B-1 


B-1 
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R-4 


CN 
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B-7 


B-7 
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R«5 


SCN 
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B-7 


B-7 
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R-6 


SCN 
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B-1 


B-2 
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H 


R-7 


SCN 


1 


B-1 


B^ 






R-8 


a 


1 


B-1 


B-4 




H 


R-9 
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B-1 


B-5 
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R-10 


SCN 


3 


B-6 








R-11 


CN 


3 


B-8 








R-1 2 


SCN 
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B-2 


B-d 
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R-1 3 
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B-l 


B-1 


B-1 
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m 
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R-U 




R-15 




HOOC 



OOOH 



R-16 



HOOC 



Q.COOH 



COOH 




COOH 



R-17 




[00 85 3 (W^f-yfe* 

S3¥l 1-35836^, #l3¥ll-67285-^. ^#^^11-86916 
^, #W¥ll-97725-^. #W¥11-158395^, It^ll- 



CHs 



CH3 
,^COOH 

^*^COOH 



163378^. !«fgill^ll-214730#, !ftei¥ll-214731^. ^ 

MTll-238905^, !^m0-26487-^, K!(t|#ff892411 
■t. ll911841^&lf|5l991092^tiBKcOt<O*W^.tl 

[00863 
[^kl3] 
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\. .. A 



C2H5 o 



M-2 



C3H7(n) O 



Q;VcH-cH-^ 



C4H9(n) O ^POsHa 



v.. . f\ ..J 



CH3 ° H3C 



[0087] litU] 
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^^^^ 4 



hii O H5C2 



M-7 



(n)C3H7.C3H7(n) CaHrfr) C3H7{n) 
CHa H3C 



KM 



CONHCH3 



qpNHCHa 



H02C^ O OH LAcOzH 



[0088] (A)^i^m.^(r>mcO\Stm 
¥7-249790^lCiB«g?ixr V > ^ i 3 {cSD»Ma LTff 

mm mmm) <>zm\'^mncoiifti\^mtizii. r 

V9'au:£.9y^ :J'nD*;PA, ^PD<i^-t'y 

^;l/:t^-ty i;vV>-, xxx;l« (i^S!x^;P, pg! 
T'^^l-^) , ^KxxryMi (^i!>-'x^;k. ^i?x^ 

[0089] ^f*:{^S:a^jlcO#fl[ 
1 gS^t 00.01~linniolT*|.(:OA*»t LV^, 



im'^i-tzi^iiz , ^m^^miizmmm^^ o o*^'*? * 
u\ ixmnmm, ^mtmm'fmmizTii^m^-rtco 

[0090] ^msi<^m:^(onKmi&m-htzib 

[^15] 

(OCsHir-^^^OCHjCH^ls-SOsNa 



C8H,9— ^^OCHjCHzls-OSOaK 

[0091] mm<r>-&mii. mm^m^MzmBizx 

-ir h - h ij )Vm(rmmWi. TiV-a-iV^Wmi 0 =5: 



m 
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(00923 iommmi 

u&b Lx. mmmizj^^^fmrnmrn-rhSEra 
•b>^. xmmx *)m^mi}izLx^<Dmsmmz 

[0094] mmmfr>^^. m^cnnmrnrnmisii: 

mmiim\^h^'^i,z\,t&x'miii,xm^mmm\,z 

Lfzmzfmiim--th^ti>x'^h. 

[0095] mw%mmmi'^mw<r)sEmmm 

J: OSffil^l^tc^A-r .1 1 I. . iiail 

?«}fa. mmmmm. mvm^ •y^mm<o^miizj: 
'o^p^mzmx-t?> z b h . 
[ 0 0 9 6 ] ^*3. mmmm'^ffiTii^mo.ooopfma 

TX'h h (Otmt L<. $ ^ (Cif ^ L < «i2, OOOppnJJlT 
T'J) 0 . m^znt b < (ilOOppmlilTf* & . 

[0097] mnm 

Mmmm<7)mmm.niiibmmiz. ^«tti^^*»^>^ 
^nmmmM<7)M^mmmxi,j:^^L. nrnmrnMb^^ 
mmi}->^m^$tix\>-^xhx\>\ n^mwaizm\''>hm 

mb LXii. (Q^s m. 7)U$.-^ 

rm^t^xm) ^mfhtii. z<r)fpx-h&^. 
i-i.zb*^x^h, Mmizm^^i^^mi. mL< 
<^mmmmmximmixm\'^?>. nmmwaff^m^ 

mb LXimQ/CMTTh <0 . $ (>l,zm L < li2iQ 

/D&.TX'hl. 

[0098] mm'tiSMi^bnm(7)\,^-ftii>-'UXim 
utf^hyt^mMixx V MDx\ ^muzmm^-f i tz 
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